Binding of JNK/SAPK to MEKK1 is regulated by phosphorylation.
We sought to characterize the role of upstream kinases in the regulation of the MAP3 kinase MEKK1 and the potential impact on signaling to MAP kinase cascades. We find that the MAP4 kinase PAK1 phosphorylates the amino terminus of MEKK1 on serine 67. We show that serine 67 lies in a D domain, which binds to the c-Jun-NH(2)-terminal kinase/stress-activated protein kinases (JNK/SAPK). Serine 67 is constitutively phosphorylated in resting 293 cells, but is dephosphorylated following exposure to stress stimuli such as anisomycin and UV irradiation. Phosphorylation of this site inhibits binding of JNK/SAPK to MEKK1. Thus, we propose a mechanism by which the MEKK1-dependent JNK/SAPK pathway is negatively regulated by PAK through phosphorylation of serine 67.